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isothermal transformation, must undergo a discontinuous change of state, from the branch AD to the branch EC9 while if the curve continually descends towards the axis p = 0 as v increases no such discontinuous change is pos--sible. In the former case the sudden change reproduces the phenomena of liquefaction, in the latter case we have a perfectly continuous transformation similar to that observed when a gas is compressed at a temperature above its critical temperature A\ (Chap. I § 20).
The discontinuous transformation just vanishes when the isothermal line has a point of inflexion with a horizontal tangent. This point of inflexion is the critical                  \Z?/
point, and its coordinates determine the critical pressure, volume, and temperature which we denote by pcvcTc.
At this point the cubic (209) has three equal roots  each equal to vc> hence
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Fig. 18 (after Clausius).
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giving (210) conversely (211)
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whence a, 6, E can be  determined if the critical pressure, volume, and temperature are known.
138. Properties peculiar to van der Waals' Equation. It will be observed in the first place that if different gases obey van der Waals' formula, their critical points must all satisfy the common relation                                 w_ !_*««<
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Let x, v, & be the ratios of the pressure, volume, and temperature of the gas in any state to their critical values; these, which are calledse which are capable of being determined experimentally with greater or less accuracy. A complete discussion of the advantages and disadvantages of different methods belongs to the study of experimental heat and would be out of place here. It will be sufficient to point out that the possibilities thus opened up have two important advantages
